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2. Patent Claims 

(1) A recombinant DNA replicatable in E. coli, obtained by inserting a gene that exists in 
the chromosomal DNA of Bacteroides gingivalis an d encodes a protease specific for 
the hydrolysis of proline-containing peptides on the carboxyl side of the proline 
(called post-prolylpeptidase in the following), in a vector for E. coli. 

(2) The recombinant DNA described under Claim (1) of the Patent Claims is pSN3. 

(3) The recombinant DNA described under Claim (1) of the Patent Claims is pSNl 1 . 

(4) A method for producing the recombinant DNA, characterized by (a) fragmentation of 
the chromosomal DNA of Bacteroides gingivalis, (b) preparation of a recombinant 

r\ , 

DNA by inserting the resultant DNA fragment in a vector for E. coli, (c) transfection 
of the recombinant DNA in E. coli, (d) selection of a post-prolylpeptidase-producing 
E. coli strain from the transfected E. coli, and (e) recovery of the above recombinant 
DNA from the selected E. coli strain. 

(5) The method described under Claim (4) of the Patent Claims, in which the transfection 
in steps (b) and (c) is performed by construction of the recombinant DNA by ligation 
of the resultant DNA fragment with a cosmid vector for E. coli and subsequent 
introduction into a X phage, followed by infection of E. coli with the resultant A. 
phage. 

(6) The method described under Claim (5) of the Patent Claims, in which the cosmid 
vector is pHC79. 

(7) The method described under any one of Claims (4)-(6) of the Patent Claims, in which 
the resultant recombinant DNA is sub-cloned. 

(8) The method described under Claim (7) of the Patent Claims, in which the resultant 
recombinant DNA is sub-cloned three times, where, first, the starting recombinant 
DNA is cut with BamHI and an about 17 kb DNA fragment is self-ligated, second, 
the DNA resultant from the first sub-cloning is partially cut with Sau3AI and an about 
4 kb DNA fragment is collected and inserted in a vector for E. coli, and, third, the 
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DNA resultant from the second sub-cloning is cut with EcoRI and an about 2.9 kb 
DNA fragment is collected and inserted in a vector for E. coli. 

(9) An E. coli strain containing the recombinant DNA that is obtained by inserting the 
gene encoding the Bacteroides gingivalis-derived post-prolylpeptidase in a vector for 
E. coli and is replicatable in E. coli. 

(1 0) The E. coli strain described under Claim (9) of the Patent Claims, that is E. coli 
HB101/pSN3 orHBlOl/pSNll (Bikoken deposition No. 10045 or 10046). 

(11) A method for producing post-prolylpeptidase, characterized by culture of the E. 
coli strain containing the recombinant DNA, that is obtained by inserting the gene 
encoding the Bacteroides gingivalis-derived post-prolylpeptidase in a vector for E. 
coli and is replicatable in E. coli, and recovery of post-prolylpeptidase from the 
culture. 

(12) A method for producing post-prolylpeptidase, characterized by (a) fragmentation 
of the chromosomal DNA of Bacteroides gingivalis, (b) preparation of a recombinant 
DNA by inserting the resultant DNA fragment in a vector for E. coli, (c) transfection 
of the recombinant DNA in E. coli, (d) selection of a post-prolylpeptidase-producing 
E. coli strain from the transfected E. coli, and (e) culture of the selected E. coli strain 
and recovery of post-prolylpeptidase from the culture. 

(13) The method described under Claim (12) of the Patent Claims, in which the 
transfection in steps (b) and (c) of (5) is performed by construction of the recombinant 
DNA by ligation of the resultant DNA fragment with a cosmid vector for E. coli and 
subsequent introduction into a X phage, followed by infection of E. coli with the 
resultant X phage. 

(14) The method described under Claim (1 3) of the Patent Claims, in which the cosmid 
vector is pHC79. 

(15) The method described under any of Claims (1 2)-(14) of the Patent Claims, in 
which after step (d) the resultant recombinant DNA is further sub-cloned. 
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(1 6) The method described under Claim (1 5) of the Patent Claims, in which the 
recombinant DNA-containing E. coli strain is E. coli HB101/pSN3 or HBlOl/pSNl 1 
(Bikoken deposition No. 1 0045 or 1 0046). 

(17) A DNA fragment, containing the approximately 2.9 kb gene encoding post- 
prolylpeptidase, that exists in and is obtained by digestion with EcoRV of an about 3.5 kb 
Sau3Al digestion fragment of the chromosomal DNA of Bacteroides gingivalis. 

3. Detailed Description of the Invention 
[Field in Industry] 

The present invention is related to a recombinant DNA containing the gene encoding the 
Bacteroides gingivalis-derived post-prolylpeptidase. It is also related to a method for producing 
the DNA, an E. coli strain containing the same, a method for producing the post-prolylpeptidase 
using the E. coli, and a DNA fragment encoding the post-prolylpeptidase. 

[Prior Art and Problems] 

In recent years, it has been considered that oral bacterial infection is involved in the 
development of adult paradentosis. In particular, the Gram-negative anaerobic bacterium 
Bacteroides gingivalis has been highly frequently detected from the disease foci of the patients 
and hence has attracted significant attention as a major pathogenic bacterium for paradentosis (J. 
S. Lote et al., J. Dent. Res. 63 :412, 1984). This finding has provided an important clue to the 
development of effective therapies for paradentosis. However, currently there is still no effective 
therapy, and it is desired that an accurate and fast diagnostic method can be developed for early 
treatment of paradentosis. Several methods for diagnosing paradentosis have been attempted. 
For example, bacteria are isolated and cultured from specimens from paradental pockets to 
identify the pathogenic bacterium. However, this method is difficult to use on a routine basis 
since anaerobic bacteria are difficult to culture in terms of equipment and since the method is 
both labor-intensive and time-intensive. In addition, it is possible to use a method detecting an 
enzyme activity that is considered to accompany the pathogenic bacterium. For example, 
Bacteroides gingivalis secretes extracellularly a protease for the hydrolysis of the peptide bond of 
proline on the carboxyl side (that is, post-prolylpeptidase). It is possible to utilize the detection 
of this enzyme activity in diagnosis. Diagnostic methods using an enzyme reaction are excellent 
in terms of time, labor, ease of performance and cost, but are not satisfactory in terms of 
detection sensitivity. 
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Recently, the development of diagnostic methods using a monoclonal antibody or DNA 
probe for paradentosis, that can overcome the deficiencies of the above diagnostic methods, has 
been proposed. 

In general, for producing a monoclonal antibody, a large amount of the antigen is 
required. Culture of an anaerobic bacterium in a large quantity for the purpose of preparation of 
an antigen is very difficult and time-consuming. Hence, the problem is that the target antigen 
cannot be obtained with a high efficiency. On the other hand, regarding the development of 
diagnostic methods using a DNA probe, it is necessary to isolate a DNA fragment for 
hybridization with the chromosomal DNA of the target pathogenic bacterium. 

Against this background, the present invention is to provide a method to highly 
efficiently produce post-prolylpeptidase from the Gram-negative anaerobic bacterium, 
Bacteroides gingivalis. Moreover, the aim of the present invention is to provide a recombinant 
DNA and an E. coli strain used in the production method, and to provide a method for producing 
the recombinant DNA. Furthermore, the present invention is to provide a DNA fragment for 
hybridization with the chromosomal DNA of Bacteroides gingivalis. 

[Means of Solving the Problems] 

Thus, as the first mode of the present invention, a recombinant DNA replicatable in E. 
coli is provided, obtained by inserting a gene, that exists in the chromosomal DNA of 
Bacteroides gingivalis and encodes a protease specific for the hydrolysis of proline-containing 
peptides on the carboxyl side of the proline (that is, post-prolylpeptidase), in a vector for E. coli. 

Moreover, a method is provided for producing the recombinant DNA, consisting of 
fragmentation of the chromosomal DNA of Bacteroides gingivalis, preparation of a recombinant 
DNA by inserting the resultant DNA fragment in a vector for E. coli, transfection of the 
recombinant DNA in E. coli, selection of a post-prolylpeptidase-producing E. coli strain from the 
transfected E. coli, and recovery of the above recombinant DNA from the selected E. coli strain. 

Furthermore, a DNA fragment is provided, containing the approximately 2.9 kb gene 
encoding post-prolylpeptidase, that exists in and is obtained by digestion with EcoRV of an 
about 3.5 kb Sau3AI digestion fragment of the chromosomal DNA of Bacteroides gingivalis. 
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The recombinant DNA of the present invention is obtained by inserting the gene 
encoding the post-prolylpeptidase derived from the Gram-negative anaerobic bacterium 
Bacteroides gingivalis in a vector for E. coli, and is replicable in E. coli. The inserted gene 
encoding post-prolylpeptidase can be derived from any strain identified as Bacteroides gingivalis 
in systematic bacteriology. Preferable strains include Bacteroides gingivalis strain ATCC33277 
and Bacteroides gingivalis strain 381 (derived from Forsize [? Forsythe, phonetic] Dental 
Center, USA). 

The vector for E. coli is one replicatable in E. coli, with an appropriate marker. There 
are many such vectors for E. coli, available commercially. In the present invention, any such 
known vector can be used. Appropriate examples include pBR328, pHC79, etc. 

The recombinant DNA of the present invention can be produced by the following five 

steps. 
Step 1 

In step 1, the raw material chromosomal DNA is extracted from the cells and fragmented. 
Thus, the raw material chromosomal DNA is extracted from the cells of Bacteroides gingivalis 
and contains the gene encoding the post-prolylpeptidase. 

The extraction of chromosomal DNA from cells can be performed by standard phenol 
method [K. Miura, Biochim. Biophys. Acta 72, pp619-629 (1963)]. 

The fragmentation of extracted DNA can be performed with a restriction enzyme or a 
nucleotide-sequence-nonspecific endonuclease. Besides, the chromosomal DNA can also be 
fragmented by mechanical treatment. 

Step 2 

In step 2, the chromosomal DNA fragment obtained in step 1 is inserted in a DNA vector 
for E. coli to prepare a recombinant DNA. If a restriction enzyme producing an adhesive end is 
used in step 1 , the above DNA insertion vector is cut with the same restriction enzyme. After 
annealing with the chromosomal DNA fragment obtained in step 1 , these DNAs are connected 
with a DNA ligase such as T4 DNA ligase to prepare the recombinant DNA. In this case, to 
increase the efficiency of the recombination, after the DNA insertion vector is cut with the 
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restriction enzyme, it is preferable to perform alkali phosphatase treatment by the standard 
Ullrich method. 

If a restriction enzyme producing a blunt end, a nucleotide-sequence-nonspecific 
endonuclease, or mechanical treatment is used in step 1 for the fragmentation of chromosomal 
DNA, the end is connected with a linker, cut with an appropriate restriction enzyme, followed by 
connection with the vector DNA fragment. 

Step 3 

In step 3, the recombinant DNA obtained in step 2 is transfected into E. coli. In general, 
transfection can be performed by the competent cell method. 

If the chromosomal DNA fragment obtained in step 1 is a DNA fragment with a size of 
about 30-40 kb, the recombinant DNA can be incorporated into the head of the X phage by a X 
phage in-vitro packaging method. By infecting E. coli with this phage, the recombinant DNA 
can be introduced into the E. coli cells. In this case, the vector for E. coli can be a so-called 
cosmid vector, containing, in the vector DNA, the cos portion derived from X phage DNA, for 
example, pHC79. 

Step 4 

In step 4, among transfected cells, a strain is selected that has been transfected with the 
recombinant DNA having a DNA fragment containing the gene existing in the starting 
chromosomal DNA and encoding post-prolylpeptidase, and produces an appropriate amount of 
the Bacteroides gingivalis-derived post-prolylpeptidase. 

First, by the marker used on the DNA-introducing vector used, cells containing the 
recombinant DNA are selected primarily. When pBR322 or pHC79 is used as the vector, the 
cells are cultured in a medium containing tetracycline or ampicillin, thereby obtaining 
tetracycline- or ampicillin-resistant cells. 

Then, the antibiotic-resistant cells thus obtained are seeded in a medium containing the 
same antibiotic, as master plate. For the recombinant E. coli strain grown on the master plate, 
each of its colonies is isolated. Each clone is suspended in a buffer containing lysozyme, and 
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further lysed by the freeze-thaw method. For lysing the cells, other methods such as mechanical 
treatments including sonication can also be used. 

By assaying post-prolylpeptidase activity in the E. coli lysate thus obtained, cells having 
the recombinant DNA containing the gene existing in the starting chromosomal DNA and 
encoding post-prolylpeptidase can be selected secondarily. For assaying post-prolylpeptidase 
activity, the known method using a synthetic substrate can be used. In this case, the substrate can 
be any one with a chromogenic group on the carboxyl side of proline, such as P-naphthylamine 
or p-nitroaniline as amide. Such examples include glycyl-proline-4-methoxy-p-naphthyIamide 
hydrochloride, Na-benzoyl-arginyl-glycyl-phenylalanine-proline-4-methoxy-p-naphthylamide, 
etc. The substrate concentration in the reaction mixture is normally 0.05-2 mM, preferably about 
0.2 mM. 

StepS 

In step 5, the recombinant DNA is recovered from the cells selected in step 4. The 
recovery can be performed easily by the aforementioned phenyl method or density gradient 
centrifugation method. 

Sub-cloning 

By sub-cloning the recombinant DNA obtained in step 5, the needed DNA portions that 
are not needed are removed. Consequently, the recombinant DNA can be retained stably in cells 
and enzyme production capability can be further increased. The sub-cloning is performed by 
cutting the resultant recombinant DNA with an appropriate restriction enzyme, inserting in a 
vector for E. coli as described above, transfecting into cells, selecting cells and recovering the 
recombinant DNA. The restriction enzyme for cutting the recombinant DNA as starting material 
for the sub-cloning can be any one without a digestion site in the gene of the enzyme. The sub- 
cloning can be performed multiple times, and in each sub-cloning a portion of the DNA is 
removed. 

By transfecting the recombinant DNA obtained in step 5 or in the subsequent sub-cloning 
in E. coli, cells producing the Bacteroides gingivalis-derived post-prolylpeptidase can be 
obtained. The DNA fragment of Bacteroides gingivalis existing in the recombinant DNA 
obtained by the sub-cloning has restriction enzyme sites as shown in the representative restriction 
enzyme map of Fig. 1 . Thus, since the DNA fragment of Bacteroides gingivalis existing in the 
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recombinant DNA obtained by the sub-cloning has a size of about 3.5 kb, it contains the 
sequence from the BamHI site to the Sau3AI site. In addition, regarding restriction enzyme sites, 
there is a Hinell site about 30 bp away from the BamHI site, two EcoRV sites about 1 50 bp and 
3050 bp away, a PvuII site about 900 bp away, an AatI site about 1650 bp away, a Pvul site 
about 1800 bp away, a Bgll site about 2160 bp away, a Hindlll site about 2850 bp away, and a 
Kpnl site near the Hindlll site. 

By culturing the cells and recovering the enzyme from the cells, post-prolylpeptidase can 
be produced. The culture of E. coli cells can be performed by the standard method. For 
example, the culture can be performed with shaking in a medium containing an appropriate 
carbon source, nitrogen source and trace amounts of metal elements. The carbon source can be 
glucose or glycerol. The concentration of the carbon source is normally 0.1-10 wt%, preferably 
about 2 wt%. The nitrogen source can be organic nitrogen sources, such as peptone, 
polypeptone, meat extract, etc. and inorganic nitrogen sources, such as ammonium sulfate, 
ammonium chloride, etc. The concentration of the nitrogen source is normally 0.5-5 wt%, 
preferably about 2 wt%. To prevent loss of the recombinant DNA, the antibiotic corresponding 
to the drug resistance marker of the plasmid vector used can be added to the medium. If the 
vector used is pHC79, ampicillin preferably at about 50 jig/mL or tetracycline preferably at about 
1 0 jig/mL can be added. If the vector used is pBR328, in addition to the above antibiotics, 
chloramphenicol can also be added, preferably at about 10 ^ig/mL. 

By culturing E. coli cells transfected with the recombinant DNA in the above medium, 
the Bacteroides gingivalis-derived post-prolylpeptidase can be accumulated intracellularly. The 
resultant culture liquid is subjected to low speed centrifugation (5000 rpm, 20 min) to collect the 
cells. After suspension in a buffer, the cells are homogenized or lysed, and from the intracellular 
extract the post-prolylpeptidase can be obtained. For the homogenization or lysis of cells, 
standard method can be used, for example, sonication, lysis with lysozyme, freeze and thaw, etc. 

[Practical Examples] 

In the following, practical examples of the present invention are described. The 
restriction enzymes used in the practical examples were all obtained commercially from Toyo 
Boseki Corp., Ltd. 
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Practical Example 1 

Preparation of the recombinant DNA pSNl and E. coli strain containing the same 

Bacteroides gingivalis strain 381 was cultured in 1 L of the anaerobic BH1 medium (2 
wt% of peptone, 1 wt% of yeast extract, 0.0005 wt% of hemin, 0.05 wt% of cysteine, trace 
amounts of vitamin K and inorganic salts, in pure water, pH 7.0) at 37°C under anaerobic 
conditions, then collected. After washing once with physiological saline (0.85 wt%), 
chromosomal DNA was prepared from the cells by the phenol method, followed by purification 
by the cesium chloride equilibrium density gradient centrifugation method, thereby obtaining 
500 pg of chromosomal DNA. The DNA, 500 pg, was treated with Sau3AI at 37°C for 1 5 min, 
then the liquid was subjected to 10-40% sucrose density gradient centrifugation (24,000 rpm, 40 
hr). A fraction containing a DNA fragment of about 40 kb was recovered. After 1 0 pg of the 
cosmid vector pHC79 had been treated with BamHI at 37°C for 3 hr, alkali phosphatase 
treatment was performed by the standard method. Ten pg of the vector DNA fragment was 
mixed with about 40 kb of the above chromosomal DNA, and treated with T4 ligase at 10°C for 
16 hr, thereby obtaining a recombinant DNA. 

One pg of the resultant recombinant DNA was subjected to X phage in-vitro packaging, 
that is, introduction of recombinant DNA into the head of A, phage, by the standard method. For 
the X phage in-vitro packaging, a commercially available packaging kit (Arnersham International 
pic.) was used and the experiment was performed as instructed by the manufacturer. 

The X phage with the recombinant DNA incorporated in the head was used to infect the 
E. coli strain HB1 01 to introduce the recombinant DNA into the E. coli cells. 

To perform the primary selection of cells containing the recombinant DNA, culture was 
performed in medium L containing about 50 pg/mL of ampicillin (1 .5 wt% of agar, 1 wt% of 
peptone, 0.5 wt% of yeast extract, 1 wt% of table salt, and pure water) at 30°C for 36 hr. Each of 
colonies of the grown recombinant DNA-containing cells was seeded in the same medium to 
prepare a master plate. Part of the colony of recombinant DNA-containing cells on the master 
plate was isolated, and suspended in 0.1 M Tris-hydrochloric acid buffer (0.1 mL, pH 7.0) 
containing 100 pg/mL of lysozyme. Cell lysis was performed by the freeze-thaw using the 
standard method. 
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Eighty pL of ihe resultant cell lysate was mixed with 20 pL of 1 mM gIycyl-proline-4- 
methoxy-p-naphthylamide hydrochloride in a 96-well microtiter plate. After reaction at 37°C for 
4 hr, 70 pL of a stopping and color developing solution (0.5 wt% of fast garnet [phonetic] GBC 
reagent, 20 wt% of Tween 20, 0.1 M acetic acid-sodium hydroxide, pH 7.0) was added. A strain 
showing a significant enzyme activity was selected (strain showing a red color in the reaction 
solution). This strain was named as E. coli HBlOl/pSNl and deposited with the Industrial 
Technology Research Center, Microbiological Industrial Technology Research Institute 
(Bikoken) on May 28, 1988 (Bikoken deposition No. 10043). The bacteriological characteristics 
of this strain were identical to those of E. coli HB101 except for the very high post- 
prolylpeptidase activity. 

The DNA was extracted from the E. coli strain HBlOl/pSNl by the phenol method. 
Using density gradient centrifugation, the recombinant DNA was accumulated in a large amount. 
This recombinant DNA was named as pSNl . The size of pSNl was about 43 kb. 

Practical Example 2 

Preparation of the recombinant DNA pSN2 and E. coli strain containing the same 

Ten pg of pSNl was treated with BamHI at 37°C for 3 hr, then the BamHI-treated sample 
was subjected to agarose gel electrophoresis to separate the DNA fragments. Among the 
detected DNA fragments, the largest 17 kb DNA was recovered from the gel by the standard 
method and subjected to self-ligation using T4 ligase. 

The resultant recombinant DNA was used to transfect E. coli strain HB101 by the 
competent cell method. For E. coli cells containing the recombinant DNA that were grown in 
medium L containing ampicillin at a concentration of 50 pg/mL, post-prolylpeptidase activity 
was examined by the method described under Practical Example 1 . Significant post- 
prolylpeptidase activity was detected in all examined colonies. The E. coli containing this 17 kb 
recombinant DNA was named as E. coli strain HB101/pSN2 and deposited with the Bikoken on 
May 28, 1988 (Bikoken deposition No. 10044). 

The bacteriological characteristics of this strain were identical to those of E. coli HB101 
except for the very high post-prolylpeptidase activity. 
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The DNA was extracted from the E. coli strain HB101/pSN2 by the phenol method. By 
density gradient centrifugation, the recombinant DNA was accumulated in a large 
amount. This recombinant DNA was named as pSN2. 

Practical Example 3 

Preparation of the recombinant DNA pSN3 and E. coli strain containing the same 

Fifty ^g of pSN2 was treated with Sau3 AI at 37°C for 80 min, then the treated sample 
was subjected to 10-40% sucrose density gradient centrifugation (24,000 rpm, 40 hr). A fraction 
containing about 3-5 kb DNA fragments was recovered. Besides, 10 \ig of pBR328 was treated 
with BamHI at 37°C for 3 hr, then, after alkali phosphatase treatment by the standard method, 
and was mixed with the above Sau3AI-treated DNA fragment. A recombinant DNA was 
obtained using T4 ligase. The resultant recombinant DNA thus obtained was used to transfect 
the E. coli strain HB101 by the competent cell method. The transfected cells were grown in a 
medium containing ampicillin at a concentration of 50 jig/mL and chloramphenicol at a 
concentration of 10 ng/mL. For the grown transfected cells, post-prolylpeptidase activity was 
examined by the method described under Practical Example 1, and a strain with significant post- 
prolylpeptidase activity was selected/ This strain was named E. coli strain HB101/pSN3 and 
deposited with the Bikoken on May 28, 1988 (Bikoken deposition No. 10045). The 
bacteriological characteristics of this strain were identical to those of E. coli HB101, except for 
the very high post-prolylpeptidase activity. 

From E. coli strain HB101/pSN2, the DNA was extracted by phenol method. By density 
gradient centrifugation, the recombinant DNA was accumulated in a large amount. This 
recombinant DNA was named as pSN3. Fig. 1 shows the restriction enzyme map of the 
recombinant DNA pSN4. In the figure, the chromosomal fragment of Bacteroides gingivalis 
strain 381 is shown in white, while the vector pBR328 is shown in black. The size of pSN3 was 
8.4 kb. The Bacteroides gingivalis strain 381 -derived 3.5 kb DNA fragment was inserted at the 
BamHI site ofpBR328,. 

Practical Example 4 

Preparation of the recombinant DNA pSNl 1 and E. coli strain containing the same 

Ten ng of pSN3 was treated with EcoRV at 37°C for 3 hr, then by agarose gel 
electrophoresis DNA fragments were separated. Among two detected DNA fragments, the 
smaller 2.9 kb fragment was recovered from gel by standard method. The DNA fragment thus 
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obtained was connected with EcoRV- and alkali phosphatase-treated pBR328 using T4 ligase, 
thereby obtaining a recombinant DNA. The recombinant DNA was used to transfect E. coli 
strain HB101 by the competent cell method. The transfected cells were grown in the same 
medium as described above. For the grown transfected cells, the post-prolylpeptidase activity 
was examined by the method described under Practical Example 1 , and a strain with significant 
post-prolylpeptidase activity was selected. This strain was named as E. coli strain HBlOl/pSNl 1 
and deposited with the Bikoken on May 28, 1988 (Bikoken deposition No. 10046). 

The bacteriological characteristics of this strain were identical to those of E. coli HB101 
except for the very high post-prolylpeptidase activity. 

From E. coli strain HBlOl/pSNl 1, DNA was extracted by the phenol method. The 
recombinant DNA was recovered by density gradient centrifugation. 

Fig. 2 schematically shows these procedures using a restriction enzyme map. In the 
figure, the chromosomal fragment of Bacteroides gingivalis strain 381 is shown in white while 
the vector pBR328 is shown in black. The size of pSNl 1 was 7.8 kb. The Bacteroides gingivalis 
strain 381 -derived 2.9 kb DNA fragment was inserted at the EcoRV site of pBR328. 

Practical Example 5 

Production of post-prolylpeptidase 

The post-prolylpeptidase producing capability of E. coli strain HB101/pSN3 and 
HBlOl/pSNl 1 thus obtained was examined. 

Each strain was seeded in 1 L of broth L (1 wt% of peptone, 0.5 wt% of yeast extract, 1 
wt% of table salt, and pure water) and cultured at 37°C with shaking. The cells were collected, 
and suspended in 0.01 M Tris-hydrochloric acid buffer (pH 7.5). Sonication was performed (100 
W, 2 min), then the cellular debris was removed by centrifugation (12,000 rpm, 20 min). The 
post-prolylpeptidase activity was examined in the resultant supernatant. 

As control, E. coli strain HB101/pBR328 was cultured under the same conditions, and the 
post-prolylpeptidase activity was examined in the supernatant obtained, using the same 
procedures as above. 
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Glycyl-proline-4-methoxy-P-naphthylamide hydrochloride was used as the substrate for 
the enzyme reaction. 

Regarding reaction conditions, to 320 |iL of the cell lysate as enzyme extract, 80 \xL of 1 
mM substrate was added. After reaction at 37°C for 2 hr, 160 \iL of a stopping and color 
developing solution (0.5 wt% of fast garnet [phonetic] GBC reagent, 20 wt% of Tween 20, 0.1 M 
acetic acid-sodium hydroxide, pH 7.0) was added. The amount of 4-methoxy-P-naphthylamine 
released by the enzyme reaction was measured by photospectrometry (O. D.?). 

The results are shown in Table 1 . In the table, 1 unit was defined as the amount of 
enzyme that releases 1 \iM 4- methoxy-P-naphthylamine at 37°C in 1 hr. 



Table 1 



Strain 


Post-prolylpeptidase activity (U/mg) 


E. coli HB101/pBR328 


0.65 


E. coli HB101/pSN3 


20.69 


E. coli HBlOl/pSNll 


33.88 



[Effects of the Invention] 

By the present invention, post-prolylpeptidase, which is released from Bacteroides 
gingivalis, can be produced highly efficiently. Moreover, an approximately 2.9 kb DNA 
fragment encoding post-prolylpeptidase, that exists in the approximately 3.5 kb Sau3AI digestion 
fragment from the chromosomal DNA of Bacteroides gingivalis and can be cut off with EcoRV 
can also be obtained. 

4. Brief Legends to the Figures 

Fig. 1 shows the restriction enzyme map of pSN3. Fig. 2 shows the restriction enzyme 
map of pSNl 1 illustrating the preparation of pSNl 1 . 

Applicant: Sun Star [phonetic] Corp., Ltd. 

Agent: Mamoru Aoyama, Patent Attorney, and 1 other person 
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Fig. 1 

□ Bacteroides gingivalis DNA 
■ pBR328 




Fig. 2 

ligation 

EcoRV fragment 
(2900 bp) 

□ Bacteroides gingivalis DNA 
■ pBR328 
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